Introduction
Alpha-coma (AC) refers to EEG patterns that are predominantly in the alpha frequency band, recorded in unresponsive patients (Vignaendra et al., 1974; Iragui and McCutchen, 1983 ). AC has been described to occur after cardiorespiratory arrest (CRA), head trauma and brainstem lesions. Two types of post-anoxic AC have been identified: (1) the complete form which is characterized by a monotonous, continuous, frontally distributed and non-reactive EEG alpha activity; and (2) the incomplete form which is characterized by a non-monotonous, posteriorly accentuated and partially reactive EEG alpha rhythm. Complete AC is associated with poor prognosis, whereas the incomplete form of AC frequently leads to a good outcome and neurological recovery. Further, the complete form of AC is usually associated with abnormal or absent cortical somatosensory evoked potentials (SEPs) responses, while the incomplete form of AC demonstrates normal cortical SEPs components (Berkhoff et al., 2000) .
Case report
A 27 year-old man entered a comatose state after CRA caused by Wolff-Parkinson-White syndrome. He had an out-of-hospital witnessed cardiac arrest and prompt cardiopulmonary resuscitation was initiated by an expert witness, until the paramedic team arrived. Advanced life support (ALS) resuscitation was started and sustained return of spontaneous circulation (ROSC) was obtained after 45 min (Fig. 1) .
The patient was then transferred to our intensive care unit. On admission (day 0) his Glasgow Coma Scale (GCS) was three, with preservation of brainstem reflexes (Fig. 1) . Urgent brain computed tomography was negative. Propofol sedation was started immediately after stable ROSC and maintained at the dose of 2.5 mg/kg/h for 24 h (Fig. 1) . After the first 24 h, the propofol infusion rate was reduced to 0.5 mg/kg/h and remifentanil therapy was added to maintain intubation and ventilation (Fig. 1) . Daily monitoring of EEG was established in concomitance with the GCS assessment during the wake-up tests that were obtained 4 h after propofol and remifentanil discontinuation. During wake-up tests the patient remained comatose, with no spontaneous eye opening and no verbal or motor responses (GCS of three). On day 1 of admission, the EEG showed the presence of an alpha background activity that was non-reactive to verbal and painful stimuli, evident in the frontal areas, and that became more stable and monotonous on the third day after admission. On day 7, the EEG documented an alpha background activity that was monotonous, non-reactive, frontally distributed, but unstable with intermixed rare diffuse delta waves. On day 10, the EEG showed a stable, non-reactive and frontally distributed alpha background activity (Fig. 2A) . The EEG spectral analysis underlined the pathological predominant alpha frequency that was more evident in the frontal regions compared to the occipital areas ( Fig. 2B and C) . SEPs were measured after the stimulation of the bilateral median nerves (Fig. 1) . Notably, the latency of the cortical N20 components of SEPs was normal on the right side, but delayed on the left side ( Fig. 2D1 and D2 ). At this time, brain magnetic resonance imaging was unremarkable. The patient remained comatose (GCS of three) and the progression of his condition was complicated by the development of myoglobinuria and acute renal failure that required continuous renal replacement therapy. Other treatments started at this time included amiodarone and broad-spectrum antibiotics to treat the aspiration pneumonia that had developed.
Unexpectedly, on day 21, the patient became responsive to painful stimuli and his GCS improved to six (Eye-1, Verbal-1, Motor-4) (Fig. 1) . The EEG showed an unstable and frontally prevalent alpha background activity, with the presence of diffuse theta waves after painful stimuli. On day 26 the patient regained consciousness and was able to perform simple tasks. At this time the GCS was 14 (Eye-4, Verbal-4, Motor-6) (Fig. 1) . The EEG, performed on the alert patient, documented an alpha background activity that was regular and reactive, predominant in the occipital areas, but unstable at times replaced by beta and theta rhythms more evident in the bilateral frontal-central-temporal regions (Fig. 3A) . Indeed, the EEG spectral analysis showed the alpha dominating frequency more evident in the posterior regions compared to the frontal areas ( Fig. 3B and C) . During the following two days, the patient achieved a complete neurological recovery. Upon neurological examination, he appeared conscious, alert and able to speak, and did not exhibit sensory-motor deficits (GCS 15). Moreover, the patient regained normal renal function and the placement of an implantable cardioverter defibrillator was performed. When the patient was able to walk, he was discharged from the hospital and sent to a specialized neurological unit to start a period of recommended rehabilitation.
Discussion
Although several reports of incomplete AC with good prognosis are present in literature (Berkhoff et al., 2000) , there are very few described cases of complete AC with favorable outcome (Rothstein, 2004) . At the beginning of the past decade, Berkhoff et al. emphasized the importance of distinguishing, in terms of prognostic value, the AC in the complete and incomplete form. These authors showed that the EEG reactivity, and the unstable and posteriorly accentuated alpha background activity characterize the incomplete form of AC. This form seems to be associated with a less
